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Abstract of JP 2000106543 (A) 
PROBLEM TO BE SOLVED: To prevent a case 
where the inter-code interference is easily caused 
on an optical fiber transmission line and at an optical 
transmitting/receiving part by modulating the 
intensity of continuous beams so as to make the 
phases of optical modulation signals corresponding 
to the 1st and 3rd levels of a differential signal be 
different from each other by &pi . SOLUTION: The 
precoding circuits 1 and 1' output the value of an 
exclusive OR between the NRZ(non-return-to-zero) 
differential signals inputted from the input terminals 
14 and 14' and the signals obtained by delaying by 
one bit the value and the code value of the NRZ 
differential signals. The band pass filters 2 and 2' 
serving as the differential coding means generate 
the differential electric signal pulses of different 
polarities at the rise and fall points of the said 
exclusive OR value.; Then a light intensity modulator 
4 serving as a light intensity modulating means 
returns a differential electric pulse waveform around 
the 2nd level of a ternary differential electric signal in 
response to the differential electric signal pulses and 
also modulates the intensity of continuous beams so 
as to make the optical modulation signals 
corresponding to the 1st and 3rd levels of the 
differential signal be different from each other by 
&pi . 
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[0028] The first example of this invention relates to an 
optical transmission device equipped with input terminals 
14 and 14' for inputting NRZ electrical signals and means 
for changing into RZ optical signals said NRZ electrical 
signals inputted through input terminals 14 and 14 ' , as 
shown in Fig. 1. 

[0029] The present invention is characterized in that said 
changing means comprises precoding circuits 1 and 1' which 
output the value of an exclusive OR between the NR 
differential signals inputted from the input terminals 14 
and 14' and the signals obtained by delaying by one bit the 
value and the code value of the NRZ differential signals, 
band pass filters 2 and 2' serving as differential coding 
means to generate differential electric signal pulses of 
different polarities at the rise and fall points of the 
said exclusive OR value and light intensity modulator 4 
serving as a light intensity modulating means to return a 
differential electric pulse waveform around the second 
level of a ternary differential electric signal in response 
to the differential electric signal pulses and also 
modulate the intensity of continuous beams so as to make 
the optical modulation signals corresponding to the first 
and third levels of the differential signal be different 
from each other by n. In this connection, light intensity 
modulator 4 includes a Mach Zehnder intensity modulator. 

[0038] (First Embodiment) The first embodiment according to 
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the present invention will be explained with reference to 
Figs. 1 to 9. As shown in Fig. 1, the device of the first 
embodiment is comprised of precoding circuits 1 and 1', 
which output precoded and encoded NRZ electrical signals by 
introducing multiplexed NRZ differential electrical signals 
from input terminals 14 and 14', band pass filters 2 and 2' 
serving as differential circuits to generate differential 
signal pulses, each of which has the same amplitude with 
respect to the ground level and a different polarity, 
driving circuits 3 and 3' of a charge coupled type to 
amplify the differential signals up to a driving voltage of 
light intensity modulator 4, push-pull type Mach Zehnder 
intensity modulator 4 which produces RZ optical signals 
from differential derivative signals amplified by driving 
circuits 3 and 3', and optical amplifier 6 which amplifies 
outputs of light intensity modulator 4. Precoding circuits 
1 and 1' and band pass filters 2 and 2' may be formed as 
bipolar code converters having complementary outputs. The 
structure of precoding circuits 2 and 2' is shown in Fig. 
2. Precoding circuits 2 and 2' of the present invention is 
comprised of exclusive OR circuit 7 and one bit delay 
circuit 8. The waveforms of the light transmitting device 
according to the first embodiment of the present invention 
are shown in Fig. 3. 

[0039] The advantages of the present invention will be 
explained hereinafter. The present invention has four 
advantageous points, as follows: 

1) As NRZ electrical signal is precoded and converted to a 
derivative signal by passive microwave components, the 
input signal becomes a DC balanced code having no DC 
component and a three valued signal. Therefore, driving 
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circuits 3 and 3' do not need to have base band 
amplification characteristics from a DC, thus allowing 
amplification of a 3 dB zone with B(Hz) which is a half of 
a conventional device. 2) In a prior art system which 
amplifies an RZ electrical signal without modification, 
when a capacitive coupling type driving circuit is used, 
the DC level of its driving waveform fluctuates due to 
fluctuation in signal mark ratio. Therefore, the output 
dynamic range of the driving circuit should be set to more 
than 2. In addition, the prior art system requires a 
control circuit for compensating a bias point of light 
intensity modulator 4 with a mark ratio, which bias point 
fluctuates based on the mark ratio. Contrary to this, the 
present invention resolves the above-mentioned problem, 
since a derivative signal does not include a DC component, 
and therefore there is no fluctuation in DC level due to a 
mark ratio. 3) Fig. 4 is a diagram for explaining the 
operation of light intensity modulator 4 according to the 
present invention. In Fig. 4, the axis of abscissas shows 
the magnitude of a driving voltage and the axis of ordinate 
shows the intensity of a light. Utilizing periodical 
characteristics of the electro-optic responsibility of 
light intensity modulator 4 of a push-pull type Mach- 
Zehnder device and choosing operational points as shown in 
Fig. 4, pulses having different derivative signal 
characteristics are turned back around the DC level (the 
second level) of point A. As a result, RZ optical signal 
pulses are produced with light intensity modulator 4 having 
a one-stage-structure. In this instance, the light phases 
at point B (the first level) and point C (the third level) 
of Fig. 4 differ by n from each other. Point B and point C 



- 3 - 



correspond to rising edges of a phase of respective encoded 
NRZ electrical signals, and therefore the phases of 
adjacent RZ optical signal pulses are inverted relative to 
each other. In addition, the duty cycle of the pulses 
becomes 1/2 by utilizing a 1/4 wavelength short stub line 
(at clock frequency B(Hz) of a transmission rate). As a 
result, a produced RZ optical signal zone becomes 2B, which 
can be modulated with light intensity modulator 4 having a 
one-stage-structure. Therefore, the output power required 
for light source 5 can be the same level as that required 
for an NRZ modulation. 4) Fig. 5 shows an optical spectrum 
of an RZ optical signal from an optical transmission device 
according to the present invention. In the present 
invention, since a derivative signal is used, the existing 
probability of point B and point C shown in Fig. 4 is 
inevitably 1/2. Therefore, as shown in Fig. 5, the 
produced RZ optical signal has no component of a carrier 
frequency not depending on a mark ratio, and thus an RZ 
optical signal spectrum density becomes lower than that of 
a prior art. Therefore, in the present invention, the RZ 
optical signal power, where the maximum value of a spectrum 
density of the RZ optical signal of the present invention 
is equal to a threshold density value of a stimulated 
Brillouin scattering (SBS) , can be made higher than an RZ 
optical signal power of prior art. In addition, since the 
spectrum density is low, the effect of cross talk due to 
four wave mixing (FWM), which has been a problem in a prior 
art RZ or NRZ transmission, can be reduced. 

[0040] An optical transmission/reception device utilizing 
an optical transmission device according to the first 
embodiment of the present invention is shown in Fig. 6. 
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The example shown in Fig. 6 relates to an experiment for 
transmitting a phase inverted RZ signal with a 10G bit/s 
transmission rate. NRZ differential electric signals 
outputted from data source 10 are inputted to precoding 
circuit 1 and 1', respectively. The outputs from precoding 
circuits 1 and 1' are converted to the aforementioned 
derivative signals by band pass filters 2 and 2'. The 
derivative signals are then amplified by driving circuits 3 
and 3', and a continuous light wave from light source 5 is 
intensity-modulated by the output signals from driving 
circuits 3 and 3' by light intensity modulator 4. The 
output from light intensity modulator 4 is amplified by 
light amplifier 6 and transmitted to a reception side 
through transmission path 12. In the reception side, 
attenuator 9 first limits the gain of reception signals 
which are then inputted to reception device 13. In 
reception device 13, NRZ electric signals and clock signals 
are regenerated and these signals are inputted to reception 
terminal 11. The structure and operation of the reception 
side are well-known and do not relate directly to the 
present invention, and therefore an explanation thereof is 
omitted. 

[0041] Band pass filters 2 and 2', which generate 
derivative signals can also be realized with 1/4 wavelength 
short stub lines (transmission rate clock frequency B 
(Hz)), and can also be realized with suitable band pass 
filters. In this structure, the zone of light intensity 
modulator 4 is about 8 GHz, and therefore a 10G bit/s phase 
inverted RZ optical signal can be generated with the zone, 
which is a half of that of the prior art structure. 
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x-htLx. %mv'v7nmmi,zmwifzK7v-y 

;I/XyFNRZmaA^fl#2rA+lL. §ISNRZim 

ft^ffifc %mRzwmm<n^m i t-y nmm 
s-fct^i: <osHfiwa3wn^s^^»aj*^sr y 3 

-F#Rfc. S^NRZ«^A*fi#t3IIry3-K 
£*lfc£»NRZfl^£7JjfcLT» ^fgNRZHMA 

co^nsia^-f s 2 oon»iftffl«flr^#afc . 20 

flr^kN R ZimcO^Vtm^ff 0 >V7 JUJMJrtfc ffi* 
-fSKVMt^gfc. 3K*?o-y A* it 

yjD^^cOH 1 fcH3cOK;KcWiSfl.3t^Pfiffi 

tzmimtfLtt&zthxzz,, 

[0025] xffimmam&k ix . i^ajws^ 

gtt. -y ^ft-f fc LJt*«oTjl«Be* 

acoaj*3eft^^N r zwm^iz uzffi xmm. 

SrA^J L^KN RZmMi-tcOffi fc SKN R Z«W1^ 
«0«r^t^ 1 b'-y hS8IS-^fi-tfc<0SMIlflM«Hd« 

« *ffi*f sru 3- H#st . ico»f«^aincoffi 
ic t^^'o xmm 2 omsBgm* s«oai*36ji-f«o 
1 wvxmzn^nmmvtH-t&mmm-vkk 
zmimfcti-hztiixzi* 

[0026] 

[wmmmmmi mm&miB&m * hi 

0. HI 2. H2 0i3j;t/ia2 6Sr#BgLTi^Bg-ri». 

a 1 &*%wm 1 loseKweesauB^Bs^n v 
jsht**. hi ote*%w<om2mmmn%immm 

[ 0 0 2 7 ] H 1 2 14 , *&Wcom 3 £»0iO3te£sSS§S 
a^S^yn -y ^ mxfo h . H 2 0 (i*^KH<0JS4 Hlfi 
W^SMgMcoggpya-y^faT'^l.. 112 6(4, * 
WWTM 5 <WK©S«Btf5R»7*n v 9 WXh h . 

[0028] *^0jcom 1 *»J«4. H 1 fc^t i 3 
fc. NRZ«Mfi-t^A^)-r.|.AA4ffii i 14fcil/-l 
4' fc H ^05^*^14*5^14' frbAJlZtlk 

[002 9] «WW)»ai:-r*i:£*l4. tt 

fS^-ri»*g«4, A*4fff 14*51^14' *^A* 
$*UtNRZiaWBllffl# iSN RZHibmMffi^cO 
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wzh & r u 3 - h 0K 1 *j i i ■ t . z. <m\ mm 

^KT&£A>^\V.7^?2fcJ;l/2' fc. iOffit 

mm^mi tmnuKMzttm&xs&m 
*wm#xm*i x a t3&tft*wgmt&%a&£$z 

[0030] *^Hj(7)^2cO^]SM{±. H 1 0 iZTp-tZ 
at, NRZ«Mffl;^^A^-ri»A*ffi : ?7 1 fc,I<7)A 
*iB?7 l36»6AASilfcUSNRZ«^^*RZ* 

[003 1] *Wfl*>w»i:-*-44:£$ii. ff 

|gNRZmMft#^^<i5- 1 b*-y hSgS-frfclt^i 

sundry a- h^s? 2 1 , <r <3SMBWi&g;RKo 

**/<yK^7-f^2t}J:V2' fc, £*>»#«S!l 

tfctfo t , 3«6oea^mMi^m 2 
^£*<i>t«#mm> mi. 

liv -v /vy x y^UQEIISfr-fttr. 

[0032] *^<7)H3^»IM(i. Hi 2 tScTJ: 
at, NRZ«SMl#SA*-r4A*iB^8 1fcClcOA 
*S?8 l4»^A*Sil3tUENRZ1l«^*RZ3e 
fl-f t3E»-f 4#Sfc Hit £ fc3KIS83£ircas . 

[0033] ii-C. *»Bjc7)^ai:-ri.fc;5{±, m 

met. mk?ri>v'?'mm j $*x-t)tLx. mz? 

n -/ 9*smft tlBOTU:^? n -y WXffi*£#&£ 
•f I, ? o -y ?^7kX3ftS8 3 fc , yy^xyb'NRZ 
t^AWI-tSrATJU 3fliNRZ«Wt^-<7)ffi£3!£ 
NRZ*S«I^Xfirf*£ 1 f-y hS»S*t«-91:0 

mimwmfavymmi&ii-thTv a-v^m 2 

fc, NRZm^A^fi-^trUn-K^iifc^WNRZ 
ff-§£A*fcLT, NRZ«§tA^m-ffc7*'j3-K5 
iUtH»N RZ<i#e5itfffl|<0fi*S»aJirt-* 2 00 
iaB^MW9r^#g7 3. 73', 82, 82' fc, 3 
IJul:? o -y -7Jt\tm\tl fc LT , SaHfjf&ffl^ 



•y 7%*jim*&ffle. t m&v&esm i mjjyts^ 

CO v- 7 f -y h co&ffl fr'SSt tt •& J; 3 t3£££H8 

[0034] ifwmm4 <7)mmmii. hi 2 0 t^-r £ 

at, NRZ«Mfi^£A*1^A*S^9 Ifc, 
A**F9 14»4>A*S*UtiiiENRZfBWi^RZ 
3tefl#t£j&-fl>#&fc £ffl£fc3fcfi3S§SiI-C*S . 
[003 5] ^t. ^Bjco^t-t^h^^ii:, tu 
IE^-tl»#g«i, SSNRZraft^lifttfrt^n 
•y ttWZh Sl«;n -y ^16^0 

S§86t, SiS^n-y^«mft#^A^itT, 
D -y ^«mft^t|5lttl Lfcjfc^ o •y7'VlXim$:%± 
-fl?Vy 7WX%M8 3 i; , s/y//Hyf< NRZ 
«mA^lft^2-A7J L , 3!£N R Zl^fl^fflh 
NRZmmft-f<0ft-ftt£ 1 b'-y hM@$^ft-tt^ 

fc, NRZ«mA*ff-?i:rU3-K5iiJtlH)NRZ 
ffi^SrA^fcLT, NRZ«§lA^-tfcry3-KS 

^hdn Rzft-f wsmi<?5*iiaiias*-rs 200 

MMmmmtt^®&2, 82" 2O0^IIMIJM 
a«#S*^^HS^^S 2o«0l«H»RF^t;NRZ 
ft^yNVJom^ffa^vjnS^^tb^i-ts^-vjaS 
#K100, 1 0 1 fc, if^D-y^TKft^^ATJi: 
tT, iKA°7SD*#^tL^*^T, 3*WV7m. 
1^wm2W^^+^tvailSflP^S:Sf l 5iiL. 

[0036] *%w<7)m 5mmmn. 026 x a 

t, NRZmmfi-^SrA7Jtl»A^ffi J ?18fc, OICOA 
AJB?1 8*^A^Siifcf)ENRZmMfi#SrRZ^ 

[0037] ;c:t. ^%mmw.tt^tzb\t. fr 
^ft^-t ufc^-^rasBe* mesas**? a ^ 1 

PS3 lwaj^^fi^NRZmSS^ttfc^TJK 
* a m 2 WJHMBWST* £ SgH 
^32fc, 3KNRZ«^ft^A^LSKNRZm^ 
ffi-^Oflfc SaNRZ«SWi#Oflrtfi* 1 b">y 

§*^<t^fccop«i&aft^«irtii^-ti.r y a- k 
¥a-c**r y 3-fhk 1 fc , zmmmmmmnm 

[0038] 

[ isn ] (mi mm\ ) *wm 1 mm mi-m 
9 i^m.Lxwmt&. m 1 K*t i a t, ^sft^ix 

^NRZHK«mfW*A*iffi^l4i3j;t>'14' ^A, 
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ATjU &*7°V a-T4 yfZixfzttmtNRZmM 

v?3' iz^mmzhtzmmtmitxiibLx . r 

Z7tff-t^)3g-n»push-pu 1 1 M7«Mac 
h-Zehnde r g<om£SH»4 , 

ms t j: oiti&^fts . *m<?)m i 

[ 0 0 3 9 ] <! i T\ #3£BH<Z)fflj££iMfl'*4 . #BBH 
WfiWCtt. OT*>4£?&S. 1) NRZ«mfi-5§-£T 
•J y?X£c9*>S»)Vf ?o«S,a3sfc J: ■?« 

dHI^fcgSWS - fc £ J: 0 - XJ}m*HffiffiSftt:!i 
i>m.Wmft^X'$> 0 fro 3 ffift^ fc £ -> TV * * fc 

mm&p&m&K**). 3dB#at,flaw>¥#4>B 
(Hz) -emmm&t . 2 ) «£3K^rz««a-9- 

«*4fH8IIIK#^T-&^fc. #$&9i*fflvxftHr. « 

< ±1 Eora&WBft S ft * . 3 ) * fc . 

ht* 0 , mmmmrnm 1 9 , wiikcx&k* t 

§ . push-pu 1 1 ? -f rcOMach-ZehnderMcO^JK'SHfs 

4<?)RMm&sffljG§#&imu m^ttxm 

fctfr9il£ft, *g*fcLT-®W)S03l£5SflSai»4*» 

B fcjSC (S3iOW) cOTtcOfiffi 

fc_b&* Di-yyt i*>±fr D x -y ^fc*tfE t T v ^ ft 
ft, RZ^^Wxffiffifcfefc-f EKl/CHS. 

l/4ttS^a-h^^^»»(fijia»K<0^n 
-y?M«B (Hz) ttsfti) Sffl^SClfctiDH 
(JVNVPXduty eye 1 e* 5 l/2fc^S„ dftfc 
iO. 4*SftfeRZ*«*1W«i2Bi:*9. -BM 



j£^7\;3:3«'2Etl£s4 TggPT# l> fc* . tK® 5 
ftSa}^V7tNRZ^B$fc|!P£KT£l>. 4) H5 

Z^tWX'hh-ti\ 8MMI-sf-£J8vveusjt#>. 04<7) 
*B fc *C tf^qSBSM&fc-f 1/2 1% *) . £j£Sftfc 

^JK^*0iJ<ORZ3fefi#x^^h;^JStJ:[:^fi< 
=SrS. -I<7)/tft. *^oRZ^fi-§-cOX^^h;^S 

<r>&tt&&%m7V)VT >mi ( s b s ) j: mm& 
%.tmL<tc%Rz%m^vt>K mmtKRzftm 

J;0S<T"^l» o Y)Vmmm&\^ti l zl 

»0RZ. NRZ©St|8|Hf:=3:-53t43iafcS^ 
( FWM) tJ:4^nxh-^<0||»iffi«-r&ifc36< 

[0040] *^BJ^^ 1 HiSfiJ^fSMSS^fflv^.: 

Gb i t/s&mtmmiRzmmmL<ffltitL 

MX'foh. T-fV-Xl OfrbftjlZtltzNRZm) 

7*'j3-KHlKitjJ:I/l ' cotHMi. A'y 
iV9 2&jiV 2 ' lei 19 BU34LJta^Mt^t 
;o^ft^{iiei&Is]SI3fcJ:t>'3' 

3^gd8SS4waj*l43l6«(W6(cJ:oTlWI* 
ft. eiSBl 2KJ:0«mfllt:eM$ft&. 3BMTC 

£ft. gft^ai 3fcA*?ft&. Sft^l 3T14. 

NRz«mfi# fcit/^o y ^fi^m^ftrsfts 

[004 1] fflt@ft*&j8fthrt> YKX 7l)V92 

$5£V2' « N i/4js*^3-hx^7'ms& (fissa 

IgMu-vJWmkB (Hz) ttJ(tS) SrfflWTHi! 
LT^|> 0 c:ft(±5i^=5:A>FA°x7^;^^fflviTt 
HWtT*S. *fl»STU, 3eMSSB84<0»tt84*&8 
GHztftD 10Gbit/ 

[0042] H7{4*«WW3Kg3^Sfc: i £ RZ3tfi 

^*^l/2. 1/4, l/8tm:Z-£Xi>. DC]/ 

*w$sm mmmmbi" KgcS* r z ^ff^mT- 

[0043] H8li*ft!§3<%fcfi3g&K£J: l» RZ^fl 

^^<nftx^?y)v*5F$mx°hh. fflfovymmsL 
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!Sg£rkl>, H9«. 1 OGb i t/sfcfcttSfcg# 

mm zwm t t xm. w: . m 9 & e>&w& 

Wfi 1 d B*flrf-54MRWltlttW-4 k . fl^OR 
Zftfi^tel 0 0 0ps/nm-CS)l><7)fcMLT. 
BJiil 700ps/nmf*D 1. 7flSfc*-»T^S. 

htmhfrxhh. 

[0044] (I2»i) *%&3$2%ltn£Hl 
l£JBVvCHHJM-i. Ill 0{4*»BflOS5 
2 |Qfi0iJ(?53fegj|lilll«OB»7'P -y ?flf/£HT'£> £ . H 

1 ui, *WM<vm2nmmm<7)%{mmw.<ny°v 3- 

1 OK^tJ: 3 Cyy/;ny FA^NRZHmfl^ 
[0045] ^mt^td-^V^'lV^y KNRZmmft 

mm 2t. mikNRzn^m^ZAJitt. 

axv2' m^m* . %jm$&mA<rmm&& 
xmm-hmm^mmm^\maxv3' izxvm 
mztitcmmm^iMjtLx. Rzfit^M 

■f S push-pull rcOMach-ZehnderacO^Jg^t)5§§ 
4 k . 3(SftBBaSS4^)iiJ**fl«B-f 63KilWB»6 J: 9 

Hi l t^R-ti a $HftWf&3W7i3 XVI b*-y bil 
[0046] (£3£jfe0J) **HflC0^3^W&Hl 

2-i 9*m\*xmit&. mi 2iz*wmm3mm 
m<vmmmmm®7'v<ym®mx&$>. mi 3 

f5£^-fHT"£)&. H14li. #%HJ^Iil3<9»g#iJ<9 

ffimmw<7)&^<7)mm*~tmx'hz>. hi 514, * 
mxom 3 c7)H»j<7)^p^st mrt h 2 mm, 
^w^Txw&zmmt&mTfoz,, mi 6. 17a 

-i rxmnummmi-mxh^ 

[0047] N RZWSSM^i/ i fflSt& 9u-v 9 VMM 

tmMm^mm tux? n -y w\,Mm*mi-$h 

fU'/fj-MVxym&Sb. is yfivz. y K n r z mm 

fcfir<WfcN RZ*Stfl»£!Mrt- SUKT" 'J a-r -f > 
^0^7 2k, AANRZm^ffi^-fcryn-KNRZ 



mMfl^liJiS'Sr^i^a^iM^iffi (AND) 0S2 

82. 82' k, s^iaaaj^j^Miftaj^tsiaKE 

SUS»7 3i$J:t^ 3E5fifl8SIS84«J:0ffilS§iiS. 
[0048] #«j£-C{i, «^B»t*5»tSffi^*«^T 

2tfNRzfi^T-t^, mMmzm^>3mm^m 

^yy'-y^^ffi»tl.ii:3&^«gT*l» 0 A^NRZ« 
Mfi#SrTyn-FHI!S7 2tA*L, A^iNRZI^ 
m*cr> v - ? h' -y h tfAJl S ii ■& fc fcSftj&TOt 
5H»rU3-K^-ft;NRZaj*Bl. B2 5rtl.. 
ANDBJS82, 82' fctJ^T. A})NRZ«Mt-f 
Atryn-K^-ftNRZmmfl^-B U B20HJI 
S (AND) ZfioZtlZX*). A*NRZm^fi^4> 

h C 2 s C 3 tXSfc"?- ^ tf >y F 1 36**^4 . 
Ell 2<±. ^S^lifl8 4t L-rMZSUQtHH» 

i^ant^ tm$tT.?tr 7^ k ^ x \ ^ 

h. 2OCO3l0SW»tER6D$*l.SitflBHi#C2. C3 
fi. iaB0ESili]»tJ:->TII»ai*Dl/D2tJJ:VD 
3/D4tg^lS^ Ell 5&*t Xo&UTXZil 

tz^h2^^mmz?\is^\\^xm^tih . a 

*NRZ mmfl^ + 1 9 b* -y h # A* S *14 r fc 
ANDH1S§8 2, 82' ^Stffi^ , W,1<^M 

«rai8$ix*:RZ3frI^b-y F^i5fflt^2«0^ 
Ua5T'^IH§^RZ*ft-tb'<y hOfiffifi^-mrv^ 

[0049] HI 6li. ^JKSPSi84<7)»#y^T 

^ L/t¥fe)^ 0, 7 * fc k t , m 1 fc il^'S 2 tfO^H^k ii 
««WC*fi»Snfe/N*'f rx*r- h 8 5 S:3i 2r>% 

mmconb'-h^^-mz^rximn-ti. 
[ 0 0 5 0 ] hi 7 i±. %mmm%ss 4 r 

xm%.t&W\coffif&$:*LX^Z>. Hl8(±y^TX 

%mmwMmm^^Lx^h. *fc0i9«v- 
^*s»*«iai-r6Dw«7-f/^iii»(LPF) 9 

4^tTV^„ HI 7T14, mi<7)^PgP&t>'m2c7) 
^P1^^»@SS2 1 ' RV2 1 " OJHB*, 

S. AVK;U7^;WBPF 1 fciV'BP F 2 tfcV^ 

*tfLfcft. A>fT^«l»IiI»l, 2 (88, 88' ) 
CfilfilAASil^ . H 1 8«AW T^$iJffll|Hl^r 

u , «> k co^iwwi«ft^-js 9 0 <7)%mm tmum^- 

9 1 ^fifflcOfifflUk £ 5 9 2 T-^tBt & iktcj: 
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JPISrfiyMc-f & X 5 -?-7^ 
ajUIB-Cli. U fot>frimm.Ltzd 

uty eye 1 ec0fit5r#jSLT. @18£t$(t4 

[oo5i] (immsw) *$m<m.A mmm^m 2 
fi*o3t©s3atf5S»yn7^tt^atr**. 02 1 

«0M5rlS^'tl.lllT"$)§„ H2 2{i s WmrMA<rm. 

s . a 2 4 (i . *^^^4 nmmmn 

[00 52] A-^yv'.y^C7)-r<^t^^ 

+ (?)V-7t'-y h*«AASnsrfc fcfittflTOf &JI 
ttT'ya-Kfl^fbNRZffl^jBl. B2*U. AN 
D0S&8 2. 82' tefcWC, A^NRZttMfl^Afc 
7U3-^fftNRZ«MfBL B20UHR 
(AND) SrffdiitiOs A*NRZ«Hl-*«ffc 

- h C 2 , C 3 fcXSfc SIS V- 7 1" -y h ffiiitl £ ft 
1, C2, C3. C414, ^VJn3UlI»l 0 0, 1 0 1 

tJ;-5T3ffi^i)AVjii»:!li^fi^Di' D2' 
StSfu 02 4tS?TJ:-5fc:A>frx3ftfc(?)%SH» 

tpush-pui i mszom 3 fi* . m z amuses* 1 

0 2-Cfis H»^'7jl®aj^ft#c^2<!DU^2:tti^ 

w^mocaj^jfi-f^ff 1 1 » 3 op^hcww-** 

^iI{!iffl*%S^I> «fc 0 IZ? u -y 7JWZ.%Mfr$>?)R 
Zft7 o -y ?JWXtf^®Ztl& . 
[ 0 0 5 3 ] 02 1 wsytoM-Mffi 10 0. ions 

mu$,xffi®.uzmx'fo&, so:t-A#w±, saui 

RSr 5 0 A tSUiC: t (C «fc >5 6 d B J ^taM-ifiX'^ 
S. 02 3K3ft9S9BSl 0 2<D»fl^7X££ 

4 TXtf- M 0 4 £31 LT 2 -3*ai»R*>rt£ *> 

[0054] (msmmm) ^%m^w.5mm\^m2 



H 2 7 (i* Jgsfl<7)li? 5 SQtWW* £3S§@»0#aSft*Hft 

*micom59mmx'ii. 112 6 c 

S'£iS&3 1 . 3 2i3 J:tffflffl£iS84 0 1 «t Ofr^fll 
[0055] 3l^5^^ai*S*l.JtasR3iai3iaSLE8S3i 

WXm^Mi. 2 J: 0 . r-7T' 

KBK1T\ 02 7tS?tJ:dfc:. flrf^ai ( DA) $ 
tl. ZCDtt^ikNRZWMM^Zlfztf'iX . 133 00 
E £<9fcfiffi3Hfcfc*-f «t 3 fc. ffiffiS@ISS4 Otci 0 
(0, «) (7)fiiffi^»^$ixl> 1 Ii:ti0ffl^WNVl' 

xi±xmz{mti i am%&Rzy£m^tf£.f$.zii&. 

[0056] 

L-fztf^X S B S t J: S 7 r •^rtAfl-'WIMRI, 4* 

«?i^(c i h ; mmzttLx-%mx'h%>. tt^ivxb 

£, . /*Xi -y vOfi^r O^tfcV^TfifflA^KLT 
[0057] t^r*>*>. RZmt^MzSm^x^. 

J: 4 7 r 4 AftftA^7»£#OT»< £ t ifiV 

4*Sr^. 4fc. 43Gtta# (FWM) (cj;l»7nxh- 

LJtu. 
[Hffi^*»J] 

[Hi] *mg& 1 naw<o3tesaiif wsst'o -y 7 

fti&Eh 

[03 ] *%bbs 1 mm&mmmK^&m^mtz 
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[H4 ] jfwmttm^m^<F>mftzwMUz#>n 

H. 

9 b>\s£^-tm> 

[06 ] *»bjh lM6CTO^ES^a$:ffl^?t*^g 

im7 ] ^mcommmmzx&Rzm^m^ 
■tm. 

h/l^-f 0. 
[09] *5^fcfl|5feMt^«[^IS3B*^*tH. 
[01 0] *^^2Slil»3tfE^a^Sgpyn 

[011] *^^2^Sfi0 ; iJ<5 , )^l!)rUr?-H[5]SSiO 
ffifi££r^-f0, 

[01 2] *^^3»0iJcO3tfEiM^^^7"n 
>y9ffl. 

c 0 1 3 ] *wmw, 3 mmmcom>r >j 3- f bko 

[014] *^0^3^JIM»3tfE3i^ao#^jS 

[01 5] *!^^3llttM^aWSS3WS^i6ff* 
fflftt S£it>C90. 

[01 6] *^com3HitM^5$S^i«^^T 

[017] 4^^3Xtt9J^SUe«MK>^^ 
^T^$iJffl<7)1S^J2r^-r0. 
[01 8] *^BJ^3HSg^7t5S«^PH^^T 

[01 9] *»Ha»3«fc«a"?-?4£»£«iB0 

[02 0 ] *^^4*l|^3^5jiga«0S«pyn 
•y?0„ 

[02 1] *^H3om4^»iWtVS[«[[5]g§c7)^f£& 
[02 2] *^(7)^4»SMcO^»r U a- F®R<o 

[023] **iH<os4idt0ijo3e^aa«#gi5c?)« 
[02 4] ^■wmw.Ammm^m.mm^com^ 
[02 5 ] *m<om4mmm<ommmm;u r 
[02 6 ] *wm5mm&mmimm&7'u>y 



[02 7] *«HBS5mtMO3Ce:illgffi<0#Sfi#« 
Jg£^"f0. 

[02 8] #*cO3fcfE3^B«l«JS&^-r0. 

[02 9 ] w&coffimmw^mf&z^m* 

[030] ft*ff|aft£&&X(c: ±snrz ytm^x^ 
9 hJ^ifp-fM. 

[03 1 ] «3fcM<%tgSagl{c«J:5RZ3Km#X^ 

i,i' ry3-KEiB 

2. 2' AyKy-u^-r/l':? 

3. 3' . 2K 22. 23 fg|» 

4. 31, 3 2 
5 

6 mm 

7 

8 lh"-y hilfflUSS 

9 T<vr*- 

1 0 r'~9V~X 
1 1 3fIJ§* 

1 2 (SUSS 

13 gffi^a 

14. 14' . 18. 19 AJim 

40 ftffismft 

5 1 NRZ/RZgSWHK 
5 2 RZ^^PH»0S§ 

5 3 SB SWEJmm$BRM& 

6 0 NRzmssepis 

6 1 7ny^30MBai» 
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